Burns are a common injury that can be a significant health burden to both patients and clinical practitioners. 1 In particular, wound infections are a serious complication of burns and a major cause of morbidity and mortality. 2 Infections can result in delayed wound healing, an increased need for surgical procedures and extended hospital stay. In many cases, the development of systemic infection and sepsis can be the main causes of mortality in burns patients. [2] [3] [4] [5] [6] The risk of wound infection is related to the extent of the injury, including the total body surface area (TBSA) affected and the thickness of the burn wound. 7, 8 Silver-containing creams and dressings are widely used in the management of burn wound infections, with the antimicrobial properties of silver having long been established. 9 While silver sulfadiazine (SSD) cream has been a mainstay of burns management for many years, it has some limitations including being short-acting and requiring frequent reapplication. 9 Many other improved silver delivery approaches have become available over the past few decades, which include nanocrystalline silver, silverimpregnated hydrofiber dressing and silver-impregnated foam dressings. These dressings have been designed to provide a more sustained availability of silver over extended time periods resulting in less frequent dressing changes. 9 These silver delivery methods are achieved through the use of different substrates and types of silver incorporated into the overall architectural structure of the dressing. Other older technologies for the prevention and management of infection in burn wounds include silver nitrate. There is no clear evidence on the clinical superiority of each dressing in providing wound coverage to burnt areas of skin. According to the European Burns Association's clinical practice guidelines for burn care, the choice of wound care dressing should be based on the cause, size, depth and location of the burn, amount of exudate, and contamination level. However, it has advised that clinicians should "be creative because there is no clinical directive evidence to support the choice of one dressing over another." 10 Overall, there is a need for more evidence-based information to help clinicians decide on the most appropriate approach to facilitate healing.
We report the findings of a systematic review and indirect treatment comparison to determine the comparative efficacy of commonly used silver delivery approaches including but not exclusive to nanocrystalline silver, silverimpregnated hydrofiber dressing, and silver-impregnated foam dressing in the management of partial thickness burns. As far as we aware this is the first published indirect treatment comparison of different silver-delivery approaches.
METHODS

Systematic review
The systematic review was conducted in accordance with the Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) guidelines. 11 
Literature search
Studies were identified by searches of the following electronic databases with no restrictions in language: PubMed, EMBASE, Cochrane Database of Systematic Reviews (CDSR), Cochrane Central Register of Controlled Trials (CENTRAL), Database of Abstracts of Reviews of Effects (DARE), Health Technology Assessment (HTA) Database, ClinicalTrials.gov, International Clinical Trials Registry Platform (ICTRP), and the European Trials Register. A search strategy, which included both free text and MeSH terms, was used to identify studies indexed on PubMed, and this was modified for searches of the other databases to account for differences in syntax and thesaurus headings. The search terms are shown in Appendix I (Supporting Information). The searches included citations from 1990 (when most of the commonly used silvers became available) to May 2015. A pearl-growing technique, whereby the references of relevant papers identified in the original search are searched, was used to identify further publications of interest.
Eligibility criteria
The Population, Intervention, Comparator, and Outcomes (PICO) eligibility criteria are outlined in Table 1 . Studies which included adults and children with deep partial and superficial partial thickness burns were selected. The interventions included nanocrystalline silver (ACTICOAT ‡ ; Smith & Nephew Healthcare Ltd, Hull, United Kingdom), silver-impregnated hydrofiber dressing (AQUACEL AG, ConvaTec, Skillman, NJ) and silver-impregnated foam dressing (MEPILEX AG, M€ olnlycke Health Care, G€ oteborg, Sweden). These were chosen as silver delivery products associated with burn wound covers available in Europe and the United States, although other silver delivery approaches are available. 9 The outcomes of interest were infection, length of stay (LOS), incidence of surgical procedures, and pain. Both randomized controlled trials (RCTs) and observational studies were included. We used evidence from both study designs to maximize all the available data as well as exploit the advantages offered by the different designs such as the internal validity provided by RCTs and greater external validity offered by observational studies.
12,13
Data extraction
Two reviewers independently assessed the full text papers of the studies identified during the abstract assessment stage for inclusion, based on the PICO eligibility criteria. Initially, five papers were fully independently data extracted by two reviewers using a standardized data extraction form and validated by one reviewer; however, because agreement between the two reviewers was high, the remaining papers were extracted by one reviewer and validated by a second reviewer. Any discrepancies were resolved through discussion, with involvement of a third reviewer if necessary.
Quality assessment
Two reviewers assessed the methodological quality of the studies independently. RCTs were assessed using the Cochrane risk of bias tool, which addresses seven specific domains: random sequence generation, allocation concealment, blinding of participants and personnel, blinding of outcome assessment, incomplete outcome data, selective outcome reporting, and "anything else." 14 The Good ReseArch for Comparative Effectiveness (GRACE) checklist, which is an 11-item tool, was used to assess the quality of data and methods of the observational studies. 15 
Statistical analysis
To compare treatments when they have not been evaluated directly in head-to-head trials, a type of statistical analysis called an adjusted indirect treatment comparison (ITC) can be used. 16 The technique of ITC is often used when there is no evidence or insufficient evidence from head-to-head trials, or when more than two treatments are of interest. For example, we found studies that compared the effectiveness of "nanocrystalline silver vs. SSD" and others compared the effectiveness of "silver-impregnated hydrofiber dressing vs. SSD," but no trials or inadequate studies that compared the effectiveness of "nanocrystalline silver vs. silver-impregnated hydrofiber dressing." In order to learn about the relative effectiveness of "nanocrystalline silver vs. silver-impregnated hydrofiber dressing," we can compare them indirectly by contrasting trials of "nanocrystalline silver vs. SSD" with trials of "silverimpregnated hydrofiber dressing vs. SSD."
An ITC is therefore when the results of two separate meta-analyses are combined, and the adjustment is made using direct evidence from a common comparator, in this case via SSD because it was the most frequent comparator in the studies (see Figure 2) . One study of silver nitrate was included as an additional historical control as it still represents part of standard care pathways for infection management in some burn units worldwide. Using the method outlined by Bucher 1997 of adjusted indirect comparisons, 17 comparisons were made between nanocrystalline silver vs. silver-impregnated hydrofiber dressing and vs. silver-impregnated foam dressing and silverimpregnated hydrofiber dressing vs. silver-impregnated foam dressing for the outcomes of interest that were reported in the pairwise analysis. The method used for the ITC is a standard approach that has been used for many years in different therapeutic areas, as reviewed by Kim et al. 18 For dichotomous outcomes, the odds ratio (OR) was reported as the summary statistic, and for continuous outcomes using the Mantel-Haenszel methods, the (weighted) mean difference (MD) was reported using the generic inverse variance method. We calculated the probability that each dressing would be the most effective (ranking of treatments), that is, the first best, second best and so on using Monte Carlo simulation methods and these probabilities sum to one for each treatment and each rank. In each Monte Carlo cycle (2000 simulations were done), each treatment is ranked according to the estimated effect size. The proportion of the cycles in which a given treatment ranks first out of the total gives the probability that a treatment ranks first, that is, "is the best" among the available treatment options. Similar probabilities were calculated for being the second best, and so on. 19 We assessed the clinical similarity assumption in the data by considering the baseline characteristics reported in the studies, definition of outcomes to check if the results could meaningfully be combined in a meta-analysis. Statistical heterogeneity (variation in study outcomes or results) was analyzed using I 2 . I 2 describes the percentage of variation across studies that is due to heterogeneity rather than chance and was classified to be substantial if I 2 > 50%. 20 In case of substantial heterogeneity, we used a statistical model called the random effects otherwise we used the fixed effects model. No tests for inconsistency were done for the indirect treatment comparison as we did not have a complete loop in our data set, that is, we only had data from the indirect comparison and no direct comparison data were available for the comparators of interest (nanocrystalline silver vs. silver-impregnated hydrofiber dressing and vs. silver-impregnated foam dressing and silverimpregnated hydrofiber dressing vs. silver-impregnated foam dressing). Inconsistency tests are done to assess the agreement between direct and indirect results. 21 
RESULTS
Study selection
The electronic database searches initially identified 1,587 articles, of which 1,057 were screened after the removal of duplicates ( Figure 1 ). After the initial screening, a total of 52 articles were retrieved for full-text assessment, of which nineteen met the inclusion criteria.
Summary of included studies
A summary of the study characteristics and results are shown in Table 2 . Nanocrystalline silver was reported in twelve of the included studies, that is, six RCTs, [22] [23] [24] [25] [26] [27] and six observational studies (Table  2) .
28-33
The nanocrystalline silver studies ranged in patient sample size from 14 to 596 patients, with four studies conducted in a pediatric population alone. 22, 28, 31, 32 Six studies were in comparison to SSD; two were vs. silver-impregnated hydrofiber dressing, and one each vs. silver-impregnated foam dressing, silver nitrate, and silicone rubber. The mean TBSA across the studies ranged from 1% (in a study comparing nanocrystalline silver to silver-impregnated foam dressing) to 54%; the mean TBSA was >10% in four studies. 23, 25, 26, 34 Silver-impregnated hydrofiber dressing was reported in seven studies, that is, four RCTs, 27,34-36 and three observational studies. 30, 37, 38 The patient population sizes ranged from 20 to 805. One study included only pediatric cases. 37 When reported, the mean TBSA across the studies ranged from 2% (in a study vs. nanocrystalline silver) 27 to 15% (in a study compared to gauze), 38 with a mean TBSA >10% in two studies. 35, 38 Silver-impregnated foam dressing was reported in three RCTs, two of which were vs. SSD, 39, 40 and one vs. nanocrystalline silver. 22 The patient population sizes ranged from 96 to 153, with one study (vs. nanocrystalline silver) in pediatric cases only. 22 The mean TBSA was <5% in all studies.
Two studies evaluated both nanocrystalline silver and silver-impregnated hydrofiber dressing, 27, 30 and one study compared nanocrystalline silver vs. silver-impregnated foam dressing (Table 2) . 22 The RCT by Verbelen et al., which was conducted in 100 patients with partial thickness burns and a mean TBSA of 2.2%, found no statistically significant differences for signs of infection, bacterial control and healing time between nanocrystalline silver and silver-impregnated hydrofiber dressing. 27 However, a statistically significant difference in favor of silverimpregnated hydrofiber dressing was found for patient pain (p < 0.001). The observational study by Gravante and Montone reported that nanocrystalline silver resulted in shorter LOS compared to silver-impregnated hydrofiber dressing. 30 In the RCT by Gee-Kee 2015, which was conducted in pediatric patients who almost exclusively had superficial thickness burns with a mean TBSA of 1%, silver-impregnated foam dressing resulted in reduced LOS and less pain compared to nanocrystalline silver. 22 All of the RCTs were rated as having an unclear risk of bias, generally due to a lack of information being reported in the methods. The majority of the observational studies were deemed to be of adequate quality.
Indirect treatment comparison
Due to the paucity of head-to-head studies directly evaluating the treatments identified, indirect comparisons were made using SSD/silver nitrate as the common comparator. The analysis therefore included direct (vs. SSD/silver nitrate) and indirect comparisons (nanocrystalline silver vs. silver-impregnated hydrofiber dressing, nanocrystalline vs. nanocrystalline silver. There was no statistically significant difference in VAS scores between the silver foam and nanocrystalline silver in pain scores after dressing application and in the overall VAS pain score Comparison of silver delivery approaches in partial thickness burns Nherera et al. Comparison of silver delivery approaches in partial thickness burns Nherera et al.
silver vs. silver-impregnated foam dressing and silverimpregnated hydrofiber dressing vs. silver-impregnated foam dressing) ( Figure 2 ). Pain was reported by eight studies that compared the new antimicrobials with SSD/silver nitrate. [24] [25] [26] [34] [35] [36] 39, 40 Pain was assessed using either a 10-point or 100-point visual analog or face pain rating scale in small children in the included studies; however, reported results ranged from a week after treatment initiation to when the studies were completed at between three to six weeks. The ITC showed a high degree of statistical heterogeneity, and it was decided against pooling the results in accordance with guidance from the Cochrane methods handbook. 41 Therefore, the results of pain from the individual studies alone are summarized ( Table 2) . The ITC showed a low degree of heterogeneity for the other outcomes of interest, that is, infection control, LOS, time to healing/reepithelialization and surgical procedures, and the results are reported below.
Infection control
Infection was reported by six studies that compared the new antimicrobial delivery systems with SSD/silver nitrate, five of which were RCTs 24, 25, 35, 39, 40 and one observational study. 29 Of the five RCTs, two evaluated nanocrystalline silver, 24, 25 one evaluated silver-impregnated hydrofiber dressing, 35 and the other two comprised silver-impregnated foam dressing. 39, 40 One observational study, 29 reported on nanocrystalline silver.
Of the new silver dressings only nanocrystalline silver resulted in a statistically significant reduction in the incidence of infections compared to SSD/silver nitrate (Table 3; Figure 3a) . Although silver-impregnated hydrofiber dressing and silver-impregnated foam dressing resulted in a reduction of the incidence of infection, it did not reach statistical significance. The indirect evidence showed that there were no statistically significant differences in infection rates with nanocrystalline silver compared to silver-impregnated hydrofiber dressing (OR (Table 3) . However, the Monte-Carlo method, which allows further exploration of the uncertainty, suggested that nanocrystalline silver was the most effective intervention in 71% of the simulations compared to 16 and 13% for silver-impregnated hydrofiber dressing and silver-impregnated foam dressing, respectively.
Length of stay
LOS was reported in six studies comparing the new antimicrobial with SSD, including two RCTs 24, 39 and three observational studies. 29, 31, 33, 37 Of these, four included nanocrystalline silvers 24, 29, 31, 33 and one each included silver-impregnated hydrofiber dressing 37 and silverimpregnated foam dressing. 39 However, one study of nanocrystalline silver was not considered in the meta-analysis as it contributed to significant heterogeneity. 31 Compared to SSD, nanocrystalline silver and silverimpregnated hydrofiber dressing resulted in a statistically significant reduction in LOS, while there was no statistical difference for silver-impregnated foam dressing (Table 3 ; Figure 3b ). In addition, nanocrystalline silver resulted in a statistically significant reduction in LOS when compared to silver-impregnated hydrofiber dressing (p 5 0.027). There were no statistically significant differences in LOS with nanocrystalline silver compared to silver-impregnated foam dressing (p 5 0.207) and silver-impregnated hydrofiber dressing with silver-impregnated foam dressing (p 5 0.790) ( Table 3) . Nanocrystalline silver had the highest probability (88%) of being the most efficacious treatment for LOS according to the Monte Carlo simulation method described earlier followed by silver-impregnated foam dressing (11%) and silver-impregnated hydrofiber dressing (1%).
Time to healing/reepithelialization
Time to healing/reepithelialization was reported by six studies comparing the newer silver delivery systems with SSD. Three studies, one RCT and two observational studies, included nanocrystalline silver, 23, 28, 30 two RCTs Numbers in bold indicate statistically significant results. CI, confidence interval; LOS, length of stay; MD, mean difference; OR, odds ratio; SSD, silver sulfadiazine. a The OR represents the ratio of being the most effective treatment compared to another. An OR of <1 favors the intervention compared to the comparator. b An MD of <0 favors the intervention compared to the comparator. Figure 3 . Impact of the newer silver delivery approaches nanocrystalline, silver-impregnated hydrofiber dressing, and silver-impregnated foam dressing compared to SSD/silver nitrate on (A) incidence of infection, (B) length of stay, (C) time to healing/reepithelialization, and (D) incidence of surgical procedures. The forest plot shows the odds ratio (OR) calculated by the random effects model or the mean difference (MD) calculated by the fixed effects model. Squares represent individual study effects and diamonds represent the summary effect from the meta-analysis. Horizontal bars represent 95% CIs, and the vertical line in plot is at 1 for OR and 0 for MD, corresponding to the null hypothesis of no effect. An OR of <1 or an MD of <0 (depicted on the left hand side of the plot) favors the newer silver delivery approach vs. the older silver delivery approach. There was evidence of low or moderate statistical heterogeneity (I 2 5 test of heterogeneity). CI, confidence interval; df, degree of freedom; M-H, Mantel-Haenszel; SSD, silver sulfadiazine. [Color figure can be viewed at wileyonlinelibrary.com] included silver-impregnated hydrofiber dressing, 34, 35 and one RCT included silver-impregnated foam dressing. 39 Nanocrystalline silver and silver-impregnated hydrofiber dressing resulted in a statistically significant reduction in time to healing/reepithelialization compared to SSD; there was no statistical difference for silver-impregnated foam dressing compared to SSD (Table 3 and Figure 3c ). Nanocrystalline silver was associated with a significantly shorter time to healing when compared to silver-impregnated foam dressing, whereas there was no significant difference when compared to silver-impregnated hydrofiber dressing ( Table 3 ). According to the Monte Carlo simulation method, nanocrystalline silver had the highest probability (88%) of resulting in a shorter time to healing/reepithelialization compared to 10 and 2% for silver-impregnated hydrofiber dressing and silver-impregnated foam dressing, respectively.
Surgical procedures
The incidence of surgical procedures was reported by nine studies that compared the newer silver delivery systems with SSD: four RCTs 24, 35, 39, 40 and five observational studies. 28, 29, 31, 33, 37 Two of the RCTs compared SSD with silver-impregnated foam dressing, 39 one with nanocrystalline silver, 24 and one with silver-impregnated hydrofiber dressing. 35 Four of the observational studies compared nanocrystalline silver with SSD, 28, 29, 31, 33 and one compared silver-impregnated hydrofiber dressing with SSD. 37 Nanocrystalline silver and silver-impregnated hydrofiber dressing resulted in a statistically significant reduction in the incidence of surgical procedures compared to SSD, and there was no statistical difference for silverimpregnated foam dressing compared to SSD (Table 3 and Figure 3d ). There were no statistically significant differences in surgical procedures between nanocrystalline silver, silver-impregnated hydrofiber dressing, and silverimpregnated foam dressing, although nanocrystalline silver was found to be the most efficacious in 59% of the simulations according to the Monte Carlo simulation method compared to 24 and 17% for silver-impregnated foam dressing and silver-impregnated hydrofiber dressing, respectively.
DISCUSSION
This systematic review summarizes the best available evidence mainly relating to the effects of nanocrystalline silver, silver-impregnated hydrofiber dressing, and silverimpregnated foam dressing in the management of partial thickness burns. The number of studies with direct headto-head evidence was limited, and therefore, we performed an adjusted indirect treatment comparison to indirectly compare the three silver delivery approaches, which to the best of our knowledge is the first of its kind. The products chosen covered what were considered commonly used approaches for infection prevention management and offered a range of silver levels available for release and replenishment of this antiseptic within the barrier dressing.
In the only RCT that compared nanocrystalline silver and silver-impregnated foam dressing, 90% of the patients treated with silver-impregnated foam dressing and 77% treated with nanocrystalline silver had superficial wounds with a mean TBSA of 1%. 22 The conclusions of this study, that is, that silver-impregnated foam dressing was more effective in terms of accelerated wound reepithelialization time and decreased pain during dressing changes compared to nanocrystalline silver, 22 can therefore not be generalized to both superficial and deep second degree burns, rather they are applicable to superficial burn patients. As might be expected from these low risk burns, no infections were detected in the course of the study. 22 One RCT compared nanocrystalline silver with silver-impregnated hydrofiber dressing in partial thickness burns with a mean TBSA of 2% and concluded that there was no difference in all clinical outcomes (healing time and bacterial control), except for pain, which favored silver-impregnated hydrofiber dressing. 27 Gravante 2010, in a retrospective observational study of ambulatory patients, reported that nanocrystalline silver was the most effective (shortest healing times compared to other dressings including silver-impregnated hydrofiber dressing) and widely used dressing in deep partial burns which are more susceptible to infection, but suggested that in superficial second degree burns its use may be excessive due to the low infection rate. 30 Overall, the available data were of sufficient quality to allow an ITC to be conducted. Only nanocrystalline silver resulted in a statistically significant reduction in the incidence of infection when compared to SSD. In addition, nanocrystalline silver was associated with a statistically significant reduction in LOS and time to healing. It is accepted that definitions of time to healing varied between some of the identified articles subjected to analysis and was reported as mean time to healing in some studies, and mean time to reepithelialization in others. Furthermore, it is recognized that LOS defined as "mean time in hospital" may depend on local habits and infrastructure. Data on infection rates and surgical procedures was less clear and in most cases the differences between dressing types was not statistically significant. However, Monte Carlo techniques reported that nanocrystalline silver remained the most clinically effective dressing after repeated sampling. Of course, there may be associations between the outcomes considered in the analysis. Because burn wound infections are associated with an increased hospital LOS, 5 the statistically significant reduction in LOS may be a consequence of the improved rate of infections.
Nanocrystalline silver is the most potent silver delivery system, 42, 43 which may be particularly advantageous to help prevent the development of infection in the higher risk burns. 9, 30, 42 The use of this architecturally unique silver deliver system ensures the release and replenishment of the highest levels of positively charged silver ions from a microcrystalline structure of nanoproportions. A key advantage relates to the exposure of silver being directly in contact with the burn wound surface which will facilitate faster kill of surface and invading organisms. 44 This may also be an important contributor to reducing the potential of resistance development that is frequently associated with the use of both topical and oral antibiotics. 45 Despite the widespread use of silver in open wounds over centuries, the global problems associated with resistance following antibiotic use has not been realized. 46 The development of silver resistance in the laboratory has been documented sporadically, 47, 48 but to date the theoretical risk of resistance development in clinical practice remains low. In the other advanced dressings included in this review, lower levels of silver are released within the dressings, which may keep the dressing microbiologically clean but have little impact on the bacteria involved in tissue invasion which ultimately will culminate in the development of infection. This is less important in superficial lower risk wounds where silver-impregnated hydrofiber dressing and silver-impregnated foam dressing appear to have benefits, as shown in the head-to-head RCTs, 22, 27 mainly based on the dressing attributes and not antimicrobial component of the product. There continues to be debate over the benefits of the carrier dressing in managing exudate, reducing pain and facilitating rapid closure in superficial burns compared to the need for interventional antibacterial delivery where the priority addresses the need to control or prevent infection. 43, 49 The ITC was conducted to a high standard using classical statistical methods outlined by Bucher et al,, 17 and one of the strengths of the approach is that the estimation of the relative effect between two treatments used all the information available from the network of evidence, that is, both RCT and observational evidence. For this systematic review and ITC, a comprehensive search was performed using several electronic databases and a pearlgrowing technique (i.e., searching references of relevant papers identified in the original search). Due to the absence of direct evidence between interventions that met the inclusion criteria, we were unable to conduct tests of consistency. However, our meta-analysis to a large extent satisfied the homogeneity and similarity assumptions, which are important for the validity and robustness of the results. Similarity assumption for ITC assumes that the comparators included in the meta-analysis are sufficiently similar for moderators of relative treatment effect, while the homogeneity assumption assumes that studies are sufficiently homogeneous to be quantitatively combined. 21 Including both RCTs and observational studies was done to tap into the advantages that are offered by both study designs. RCTs have strength in internal validity, which is achieved through balancing confounding factors and treatment effect modifiers between treatment groups at baseline. Inclusion of observational studies increases the external validity of the analysis and also the number of studies and individuals within a meta-analysis, thus increasing power. However, we note that this advantage may be eroded by concerns regarding bias in observational studies especially when the observational studies are not well conducted. Observational studies included in our analysis were of moderate-to-good quality as assessed by the GRACE checklist. 15 Although we reported the results of the combined analysis of RCT and observational data, the study data were analyzed separately to produce studydesign level estimates and results of the two study designs were in agreement. This in line with other published analysis, which found that meta-analyses based on welldesigned observational studies generally produce estimates of effect similar to those from meta-analyses based on RCTs, and therefore, this should be a valid approach. 50, 51 Limitations of the systematic review and ITC should also be highlighted. The definition of surgical intervention was not consistent across studies, with some studies referring to skin grafting while others referred to surgical debridement followed by skin grafting. The same was true of healing time, with studies analyzing time to reepithelialization or healing time. This heterogeneity in the methods used to measure the outcomes could potentially have an impact on the reliability of the results for the comparison of the different dressings. In addition, in some of the studies the assessment of burn wound depth was either not reported or there was no formal assessment; therefore it is possible that some studies may have included a mixture of various burn depths. Furthermore, the quality of the evidence provided by some of these studies was low and relatively limited, which may potentially bias the results. The analysis, which focussed on three commonly used silver delivery approaches, was not exhaustive, and other silver products are also available. As with any ITC, additional studies verifying the results drawn solely from indirect comparisons are warranted-in this case studies comparing nanocrystalline silver to the other silver delivery approaches in deep and/or widespread burns, which are more prone to infection. Finally, while this analysis concentrated on deep partial and superficial partial thickness burns, it would also be of interest to include full thickness burns in future analyses, as this depth of burn may benefit most from efficacious antimicrobials. However, treatment of full thickness burns includes early excision to remove a number of barriers to infection followed by use of skin substitutes/dermal regeneration templates and skin grafting. With such severe injuries systemic antibiotics can be administered which was thought to be a major complication in evaluating any benefits associated with the use of nanocrystalline silver alone.
In conclusion, current evidence from the published literature suggests that where the clinical and microbiological priority is to get in control of infection quickly it would seem prudent to use the most potent silver delivery system which is nanocrystalline silver. Nanocrystalline silver is an evidence-based superior antimicrobial in reducing LOS and healing time even though definitions of such outcomes and perhaps local practices need refinement when conducting future studies. Nanocrystalline silver also resulted in reduction infection rates and in surgical procedures compared to silver-impregnated hydrofiber dressing or silverimpregnated foam dressing when Monte Carlo simulation techniques were applied. Silver-impregnated foam dressing and silver-impregnated hydrofiber dressing may have benefits in terms of accelerated wound reepithelialization time and/or pain in burns that are of lower risk for infection such as superficial burns.
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